Emotional State Of Dairy Cows In Loose And Tied Housing System - Is There A Difference? by Ostojić Andrić, Dušica et al.
9 -11 October  2019,  Belgrade, Serbia








9 -11 October  2019,  Belgrade, Serbia








Institute for Animal Husbandry 
Belgrade - Zemun, SERBIA
Proceedings of the 12th International Symposium  
Modern Trends in Livestock Production 





Prof. Dr. Giacomo Biagi, Faculty of Veterinary 
Medicine, University of Bologna,Italy 
Prof. Dr. Martin Wähner, Faculty of Applied Sciences, 
Bernburg, Germany  
Dr. Milan P. Petrović, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Dr. Dragana Ružić-Muslić, Institute for Animal 
Husbandry, Belgrade-Zemun, Serbia 
Prof. Dr. Radica Đedović, Faculty of Agriculture, 
University of Belgrade, Serbia 
Prof. Dr. Lidija Perić, Faculty of Agriculture, 
University of Novi Sad, Serbia  
Dr Maya Ignatova, Institute of Animal Science, 
Kostinbrod, Bulgaria 
Prof. Dr. Kazutaka Umetsu, Obihiro University of 
Agriculture and Veterinary Medicine, Obihiro, Japan  
Prof. Dr. Dragan Glamočić, Faculty of Agriculture, 
University of Novi Sad, Serbia 
Dr. Marina Selionovna, Russian Scientific Research 
Institute of Sheep and Goat Breeding, Stavropol, 
Russia 
Prof. Dr. Vigilijus Jukna, Institute of Energy and 
Biotechnology Engineering,  Aleksandras Stulginskis 
University, Kaunas, Lithuania  
Dr. Vesna Krnjaja, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
 
Dr. Elena Kistanova, Institute of Biology and 
Immunology of Reproduction „Kiril Bratanov“, 
Sofia,Bulgaria  
Prof. Dr. Pero Mijić, Faculty of Agriculture, University 
of Osijek, Croatia 
Prof.Dr. Marjeta Čandek-Potokar, Agricultural Institute 
of Slovenia, Ljubljana, Slovenia 
Prof.Dr. Peter Dovč, Department of Animal Science, 
Biotechnical Faculty, University of Ljubljana, Slovenia 
Dr. Miloš Lukić, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Prof. Dr. Wladyslaw Migdal, University of Agriculture, 
Krakow, Poland  
Dr Ivan Bahelka, National Agricultural and Food 
Centre – Research Institute for Animal Production, 
Lužianky, Slovakia 
Dr. Vlada Pantelić, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Prof. Dr. Sandra Edwards, School of Agriculture, Food 
and Rural Development, University of 
Newcastle,United Kingdom  
Prof. Dr. Stelios Deligeorgis, Greece;  
Prof. Dr. Hasan Ulker, Turkey  
Dr. Catalin Dragomir, National Research and 
Development Institute for Animal Biology and 




Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Editor-in-Chief 
Čedomir Radović, PhD, Research associate 




Zdenka Škrbić, PhD, Principal Research Fellow  
Institute for Animal Husbandry, Belgrade-Zemun 
Section Editors 
Animal Science 
Dušica Ostojić-Andrić, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Violeta Caro Petrović, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Nevena Maksimović, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Veselin Petričević, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dragan Nikšić, PhD, Research Associate  
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 
Feed Science 
Zorica Bijelić, PhD, Senior Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Violeta Mandić, PhD, Senior Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 
Technology and quality of animal products  
Prof. Marjeta Čandek-Potokar, PhD 
Agricultural Institute of Slovenia, Ljubljana, Slovenia 
Nikola Stanišić, PhD, Research Associate 
Innovative Center AVEBE U.A., Groningen, Netherlands 
Maja Petričević, PhD, Research Associate  
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 
Food safety, Veterinary Medicine Science 
Aleksandar Stanojković, PhD, Research Associate 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
         
Language editor  
Olga Devečerski, grad.prof 
 
Address of the Editor’s office  
Institute for Animal Husbandry, Autoput 16, P. Box 23, 11080 Belgrade-Zemun, Republic of Serbia Tel. 381 11 
2691 611, 2670 121; Fax 381 11 2670 164; 
 e-mail: biotechnology.izs@gmail.com; www.istocar.bg.ac.rs  
 
Circulation 150 copies.  
The publication of this Proceedings is sponsored by the Ministry of Education and Science of the Republic of 
Serbia.  







Ministry of  Education, Science and Technological
Development of  the Republic of  Serbia
ORGANIZER
Institute for Animal Husbandry
Autoput 16, P. Box. 23, 
11080, Belgrade-Zemun, Serbia
Tel: +381 11 2691 611; +381 11 2670 121; 
+381 11 2670 541;
Fax: + 381 11 2670 164;
biotechnology.izs@gmail.com
www.istocar.bg.ac.rs
12th  INTERNATIONAL SYMPOSIUMMODERN TRENDS IN LIVESTOCK PRODUCTION




Prof. Dr. Giacomo Biagi, 
Department of  Veterinary Medical Sciences, University of  Bologna, Italy
Dr. Milan P. Petrović, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Čedomir Radović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Milan M. Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Martin Wähner, 
Anhalt. University of  Applied Sciences, Bernburg, Germany
Dr. Vesna S. Krnjaja, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Marina I. Selionova, 
FSBSI-All-Russian Scientific Research Institute of  Sheep and Goat Breeding, 
Stavropol, Russia
Prof. Dr. Marjeta Čandek-Potokar, 
Agricultural Institute of  Slovenia, Slovenia
Prof. Dr. Elena Kistanova, 
Institute of  Biology and Immunology of  Reproduction „Kiril Bratanov“, 
Sofia, Bulgaria
Dr. Dragana Ružić-Muslić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Snežana Mladenović Drinić,
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia
Dr. Zdenka Škrbić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Radica Đedović, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Lidija Perić, 
University of  Novi Sad, Faculty of  Agriculture , Serbia 
Prof. Dr. Wladyslav Migdal, 
Department of  Animal Product Technology, 
University of  Agriculture in Kraków, Poland
Prof. Dr. Danijela Kirovski, 
University of  Belgrade, Faculty of  Veterinary Medicine, Serbia
INTERNATIONAL SCIENTIFIC 
COMMITTEE
MODERN TRENDS IN LIVESTOCK PRODUCTION
12th  INTERNATIONAL SYMPOSIUM
Dr. Miloš Lukić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Vlada Pantelić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Randelin Dmitry Alexandrovich, 
Faculty of  Biotechnology and Veterinary Medicine,
Volgograd State Agricultural University, Russia
Assoc. Prof. Itskovich Aleksandr Yuryevich,
Faculty of  Biotechnology and Veterinary Medicine,
Volgograd State Agricultural University, Russia
Prof. Dr. Dragan Radojković, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Milun Petrović, 
University of  Kragujevac, Faculty of  Agronomy, Serbia
Prof. Dr. Dragan Glamočić, 
University of  Novi Sad, Faculty of  Agriculture, Serbia
Prof. Dr. Snežana Trivunović, 
University of  Novi Sad, Faculty of  Agriculture, Serbia 
Prof. Dr. Predrag Perišić, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Zoran Ilić, 
University of  Pristina, Faculty of  Agricultural Sciences, Lešak, Serbia
Prof. Dr. Maya Ignatova, 
Institute of  Animal Science, Kostinbrod, Bulgaria 
Dr. Ivan Pavlović,
Scientific Veterinary Institute of  Serbia, Serbia 
Dr. Snežana Ivanović, 
Scientific Veterinary Institute of  Serbia, Serbia 
Prof. Dr. Vigilijus Jukna, 
Institute of  Energy and Biotechnology Engineering, 
Aleksandras Stulginskis University, Lithuania
Dr. Giuseppe Bee,
Agroscope Posieux, Posieux, Switzerland 
Dr. Zorica Bijelić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Violeta Mandić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Yusup A. Yuldashbaev, 
Russian State Agrarian University, Moscow,Timiryazev Agricultural Academy, 
Faculty of  Animal Science and Biology, Russia
 
MODERN TRENDS IN LIVESTOCK PRODUCTION
12th  INTERNATIONAL SYMPOSIUM
Prof. Dr. Pero Mijić, 
Josip Juraj Strossmayer University of  Osijek,
Faculty of  Agrobiotechnical Sciences, Osijek, Croatia
Prof. Dr. Zoran Luković, 
University of  Zagreb, Faculty of  Agriculture, 
Department of  Animal Science and Technology, Croatia
Prof. Dr. Ivan Radović, 
University of  Novi Sad, Faculty of  Agriculture, Serbia
Prof. Dr. Aleksandar Simić,
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Nikola Pacinovski, 
Ss Cyril and Methodius University in Skopje, 
Institute of  Animal Science, North Macedonia
Prof. Dr. Yessenbay Islamov,
Kazakh National Agrarian University, Kazakhstan
Prof. Dr. Yalçin Bozkurt, 
Isparta University of  Applied Science, 
Department of  Animal Science, Isparta, Turkey
Prof. Dr. Slavča Hristov,
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Ricmar P. Aquino,
University President,  Isabela State University, Philippines
Prof. Dr. Rosa Nieto, 
Departament of  Physiology and Biochemistry of  Animal Nutrition Estacion 
Experimental del Zaidín, CSIC Armilla, Granada, Spain
Dr. Juan M. García Casco,
Departamento Mejora Gen tica Animal, INIA, Madrid, Spainé
Dr. Violeta Anđelković, 
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia 
Dr. Slavica Stanković,
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia 
Prof. Dr. Rui Miguel Carracha Charneca, 
Universidade de Évora, Escola de Ciências e Tecnologia, 
Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM),
 Évora, Portugal
Dr. Ivan Bahelka, 
NPPC - Research Institute for Animal Production Nitra, Slovakia
Dr. Jean-Louis Peyraud, 
INRA, UMR PEGASE, France
MODERN TRENDS IN LIVESTOCK PRODUCTION




Dr. Milan P. Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Veselin Petričević, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dr. Dušica Ostojić Andrić,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dr. Violeta Caro Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Vladan Bogdanović, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Prof. Dr. Nenad Đorđević, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Assoc. Prof. Tanja Petrović, 
University of  Belgrade, Faculty of  Agriculture, Serbia
Dr. Aleksandar Stanojković,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Nevena Maksimović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Dragan Nikšić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Maja Petričević, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Nikola Delić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
 
ORGANIZING COMMITTEE
MODERN TRENDS IN LIVESTOCK PRODUCTION
12th  INTERNATIONAL SYMPOSIUM
SYMPOSIUM  SECRETARIAT
Dr. Veselin Petričević, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Slavko Maletić, grad. econ.
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Olga Devečerski, grad. prof.
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Arch Stanislav Marinkov, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Marina Lazarević, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nenad Mićić, Msc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Bogdan Cekić, Msc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Miloš Marinković, Msc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Marija Gogić, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Vladimir Živković, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nenad Stojiljković, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nikola Molerović, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Ivan Ćosić, Bsc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
CHAIRMAN
MEMBERS
MODERN TRENDS IN LIVESTOCK PRODUCTION
12th  INTERNATIONAL SYMPOSIUM
Address:
Institute for Animal Husbandry, 
Autoput 16, P. Box 23,   
11080, Belgrade-Zemun, Serbia
Tel:  
+381 11 2691 611  
+381 11 2670 121
+381 11 2670 541 
Fax: 
+381 11 2670 164
E-mail: biotechnology.izs@gmail.com
www.istocar.bg.ac.rs






Čedomir Radović, Marija Gogić, Dragan Radojković, Vladimir 
Živković, Nenad Parunović, Aleksandar Stanojković, Radomir Savić 
AGRO BIODIVERSITY AND LIVESTOCK FARMING: 
AUTOCHTHONOUS SPECIES AND BREEDS IN SERBIA 
(Serbia)................................................................................................ 
 
Vesna Gantner, Irena Jug 
THE FUTURE OF AGRICULTURE PRODUCTION – COULD 
THE FORECASTED EVENTS BE ALTERED? (Croatia).............. 
 
Slavča Hristov, Dušica Ostojić Andrić, Branislav Stanković  
GENERAL PRINCIPLES AND GOOD ANIMAL WELFARE 
PRACTICES ON DAIRY CATTLE FARMS (Serbia)..................... 
 
Dušica Ostojić Andrić, Slavča Hristov, Radica Đedović, Teodora 
Popova, Vlada Pantelić,  Dragan Nikšić, Nenad Mićić 
EMOTIONAL STATE OF DAIRY COWS IN LOOSE AND TIED 
HOUSING SYSTEM - IS THERE A DIFFERENCE? (Serbia-
Bulgaria)............................................................................................. 
 
Pero Mijić, Tina Bobić, Mirjana Baban, Maja Gregić, Franjo 
Poljak, Vesna Gantner 
EFFECT OF STARTING MILK FLOW ON UDDER HEALT OF 
HOLSTEIN COWS (Croatia).............................................................. 
 
Dragan Nikšić, Vlada Pantelić, Dušica Ostojić Andrić,  Predrag 
Perišić, Nenad Mićić, Marina Lazarević, Maja Petričević 
FREQUENCY OF κ-CASEIN AND β-LACTOGLOBULIN 
GENOTYPES IN DAUGHTERS OF FIVE SIMMENTAL BULL 
SIRES (Serbia).................................................................................. 
 
Marina I. Selionova, Magomet M. Aybazov, Milan P. Petrovic, 
Galina T. Bobryshova, Violeta  Caro Petrovic  
SCIENTIFIC DIRECTIONS OF SHEEP BREEDING 
DEVELOPMENT IN RUSSIA (Russia-Serbia)................................ 
 
Yessenbay E. Islamov, Gulzhan A. Kulmanova 
CONDITION AND PROSPECTS OF SHEEP BREEDING 








































Violeta Caro Petrović, Milan P. Petrović Marina I. Selionova, 
Dragana Ružić-Muslić, Nevena Maksimović, Bogdan Cekić, Ivan 
Pavlović 
SOME NON-GENETIC FACTORS AFFECTING LAMBS BIRTH 
WEIGHT IN F1 GENERATION OF MIS X ILE DE FRANCE 
(Serbia).............................................................................................. 
 
Marjeta Čandek-Potokar, Nina Batorek Lukač, Urška Tomažin, 
Rosa Nieto 
GROWTH RATE OF LOCAL PIG BREEDS: STUDY OF 
PROJECT TREASURE (Slovenia-Spain)........................................ 
 
Dubravko Škorput, Zoran Luković 
SELECTION OPPORTUNITIES AND MAINTAINING GENETIC 
DIVERSITY IN LOCAL PIG BREEDS (Croatia)............................ 
 
Juan M. García Casco, Juan L. Duarte, Carmen Caraballo, Miguel 
A. Fernández, Patricia Palma, María Muñoz 
A GENETIC EVALUATION PROGRAM FOR MEAT QUALITY 
TRAITS IN IBERIAN BOARS FROM DIFFERENT LIVESTOCK 
ORIGINS (Spain)................................................................................. 
 
Patricia Palma Granados, Isabel Seiquer, Luis Lara, Ana Haro, 
Rosa Nieto  
PROTEIN AND LIPID METABOLISM AND THEIR 
INTERACTION IN FATTY (IBERIAN) PIGS (Spain)..................... 
 
Giacomo Biagi, Monica Grandi, Carlo Pinna, Carla Giuditta 
Vecchiato 
HOW NUTRITION MAY INFLUENCE CANINE BEHAVIOR 
AND COGNITIVE ABILITIES (Italy)............................................. 
 
Aleksandar Stanojković, Čedomir Radović, Aleksandra Stanojković-
Sebić, Marija Gogić, Violeta Mandić, Jakov Nišavić, Maja 
Petričević 
ANTIMICROBIAL SUSCEPTIBILITY TESTING OF 
STREPTOCOCCUS SUIS ISOLATES TO COMMON 
ANTIBIOTICS USED IN PIG FARMS (Serbia).............................. 
 
Władysław Migdał, Bartosz Kłusek, Łukasz Migdał, Anna Migdał, 
Maria Walczycka, Ewelina Węsierska, Marzena Zając, Joanna 
Tkaczewska, Piotr Kulawik 
THE CHEMICAL COMPOSITION AND QUALITY OF MEAT 













































 Yalçin Bozkurt, Tuncay Aydogan, Cevedet Gokhan Tuzun, Cihan 
Dogan 
A COMPUTERISED SYSTEM FOR PREDICTION OF 
SLAUGHTERING CHARACTERISTICS OF BEEF CATTLE 
(Turkey)................................................................................................ 
 
Maja Petričević, Dušan Živković, Dušica Ostojić Andrić, Dragan 
Nikšić, Veselin Petričević, Marija Gogić, Violeta Mandić 
THE EFFECT OF THE FLAX SEEDS NUTRITION OF CATTLE 
ON PRODUCTION AND SLAUGHTER PROPERTIES (Serbia).... 
 
Giuseppe Bee, Antonia Katharina Ruckli 
MORINGA OLEIFERA, AN ALTERNATIVE PROTEIN 
SOURCE TO SOYA IN PIG PRODUCTION? (Switzerland-
Austria).............................................................................................. 
 
Miloš Lukić, Zdenka Škrbić, Veselin Petričević, Vesna Krnjaja, 
Zorica Bijelić, Nikola Delić 
LAYING HENS MANAGEMENT AND NUTRITION FOR 
MAXIMAL EGG PRODUCTION AT 100 WEEKS OF AGE 
(Serbia)............................................................................................. 
 
Tanja Petrović, Snežana Stevanović, Dragana Paunović, Jasmina 
Rajić, Viktor Nedović 
INNOVATION IN MEAT PACKAGING (Serbia)........................... 
 
Zorica Bijelić, Violeta Mandić, Vesna Krnjaja, Dragana Ružić-
Muslić, Aleksandar Simić, Zdenka Škrbić, Dušica Ostojić Andrić 
NITROGEN STATUS EVALUATION OF GRASS-LEGUME 
SWARDS UNDER FOUR N FERTILIZATION LEVELS (Serbia) 
 
Violeta Mandić, Zorica Bijelić, Vesna Krnjaja, Maja Petričević,  
Aleksandar Stanojković, Marija Gogić, Aleksandar Simić 
SALINITY STRESS EFFECT ON SEED GERMINATION AND 
SEEDLING GROWTH OF SOME CROP PLANTS (Serbia)............ 
 
 


















































Jovan Bojkovski, Jasna Prodanov-Radulović, Milica Živkov-Baloš, 
Radiša Prodanović, Sreten Nedić, Sveta Arsić, Ivan Vujanac, Ivan 
Doborsavljević, Suzana Đedović, Renata Relić, Dušica Ostojić 
Andrić 
BODY SCORE CONDITION OF SOWS AND THE THIN SOW 
SYNDROME AS HEALTH PROBLEMS ON COMMERCIAL 
FARMS (Serbia).......................................................................... 
 
Miguel Moreno-Millán, Delia Saleno, Gabriel Anaya, Yamila 
Pirosanto, Florencia Azcona, Olivia Marcuzzi, Antonio Molina, 
Sebastián Demyda-Peyrás 
A COMBINATION OF KARIOTYPING AND MOLECULAR 
METHODS COULD INCREASE THE DETECTION ACCURACY 
OF CHROMOSOMAL ABNORMALITIES IN HORSES: A CASE 
REPORT IN PURA RAZA ESPAÑOL HORSE (Spain-Argentina) 
 
Maha I. Hamed, Taha A. A. El-Allawy, Esraa A. Hassnein 
EPIDEMIOLOGICAL AND THERAPEUTICAL STUDIES ON 
STRONGYLE INFECTION OF DONKEYS IN EGYPT (Egypt).. 
 
Ivan Pavlović, Snežana Ivanović, Milan P. Petrović, Violeta Caro 
Petrović, Dragan Ružić-Muslić, Nevena Maksimović, Bogdan Cekić 
SEASON DISTRIBUTION OF GASTROITESTINAL 
HELMINTHS OF GOATS KEPT UNDER SEMI-INTENSIVE 
CONDITIONES IN NORTH WEST SERBIA (Serbia)..................... 
 
Antonov Valeryi Alekseevich, Grishina Marina Anatolievna, 
Nikolaev Sergei Ivanovich, Itskovich Aleksandr Yurievich 
INCLUSION SPORE PROBIOTICS «ENSIMSPORIN» IN 
RATIONS OF SWINES AND ITS EFFECTS ON 
PRODUCTIVITY, NON-SPECIFIC AND SPECIAL 
RESISTANCE OF PREGNANT AND LACTATING SOWS 
(Russia) ......................................................................................... 
 
Łukasz Migdał, Krzysztof Krzysztoforski, Anna Migdał, Władysław 
Migdał 
THE INFLUENCE OF AGE AND BREED OF PIGS ON THE 
CONTENT OF TOTAL AND SOLUBLE INTRAMUSCULAR 
COLLAGEN (Poland)................................................................ 
 
Ivan Yanchev, Kamelia Kancheva 
POSIBILITIES FOR UTILIZATION OF CARBON DIOXIDE 
FROM POULTRY IN GREENHOUSE PLANTED LETTUCE 




















































EVALUATION OF THE HAEMATOLOGICAL PROFILE AND 
SERUM ENZYMES DURING THE TRANSITION PERIOD IN 
DAIRY COWS (Romania)………………………………………….. 
 
Muamer Pekmez, Admir Dokso, Muhamed Brka 
EXTERNAL CHARACTERISTICS OF HOLSTEIN-FRIESIAN 
BREED ON AREA OF FEDERATION OF BOSNIA AND 
HERZEGOVINA (Bosnia and Herzegovina)………………………. 
 
Miloš Marinković, Predrag Perišić, Dušica Ostojić Andrić, Vlada 
Pantelić, Nikola Molerović, Nenad Mićić, Vladimir Živković 
THE EFFECT OF SIRES ON THE SEMEN QUALITY OF 
HOLSTEIN-FRIESIAN BULLS (Serbia)…………………………. 
 
Ivan Ćosić, Dragana Ružić Muslić, Nevena Maksimović, Bogdan 
Cekić, Dragan Nikšić, Nenad Mićić, Miloš Marinković 
THE EFFECT OF PARTICULAR PARAGENETIC FACTORS ON 
FERTILITY AND MILK PERFORMANCE PROPERTIES OF 
COWS (Serbia)…………………………………………………… 
 
Nenad Mićić, Miloš Marinković, Vlada Pantelić, Dragan Nikšić, 
Marina Lazarević, Nikola Molerović, Ivan Ćosić 
PRODUCTION PERFORMANCES AND HERD BOOK OF 
SIMMENTAL AND HOLSTEIN FRIESIAN CATTLE IN 
CENTRAL SERBIA (Serbia)……………………………………… 
 
Madlena Andreeva, Nikola Metodiev, Bogdan Cekić, Rossen 
Stefanov 
STUDY OF THE EFFECTS OF LOW TEMPERATURES ON THE 
MORPHOLOGICAL STATUS OF RAM SPERMATOZOA 
(Bulgaria-Serbia)…………………………………………………… 
 
Tsonka Odjakova, Pavel Todorov, Atanaska Zgurova 
MONITORING AND TRENDS FOR DEVELOPMENT OF 














































Rossen Stefanov, Georgi Anev, Madlena Andreeva, Plamen 
Todorov, Nevena Maksimovic 
DIFFERENT OESTRUS SYNCHRONIZATION PROTOCOLS IN 
LACTING NORTH-EAST BULGARIAN MERINO SHEEP IN 
ANESTRAL PERIOD (Bulgaria-Serbia)…………………………… 
 
Daniela Miteva, Stayka Laleva, Тeodora Angelova, Daniela 
Yordanova, Nikolay Ivanov 
QUALITY MILK COMPOSITION AND COAGULATION 
ABILITY IN SHEEP FROM THE BULGARIAN DAIRY 
SYNTHETIC POPULATION WITH DIFFERENT GENOTYPES 
(Bulgaria)…………………………………………………………… 
 
Jaroslava Bělková, Miroslav Rozkot, Eva Václavková 
THE PIG PRODUCTION IN THE CZECH REPUBLIC - 
REQUIREMENTS FOR FARROWING MANAGEMENT IN 
HIGHLY PROLIFERATIVE SOWS (Czech Republic)…………… 
 
Oleksandr Tsereniuk, Oleksandr Akimov, Yuriy Chereuta, Mikola 
Kosov 
FEATURES OF SPERM INJECTION INTO GENITAL TRACTS 
OF SOWS AND GILTS IN ARTIFICIAL INSEMINATION 
(Ukraine)……………………………………………………………. 
 
Nenad Stojiljković, Dragan Radojković, Čedomir Radović, Marija 
Gogić, Vladimir Živković, Radomir Savić, Aleksandar Stanojković 
THE VARIABILITY OF ECONOMICALLY IMPORTANT 
TRAITS MONITORED IN THE PERFORMANCE TEST OF 
GILTS UNDER THE INFLUENCE OF FARM, YEAR AND SIRE 
BREED (Serbia)……………………………………………………. 
 
Elena Cibotaru, Grigore Darie, Alisa Pirlog, Doina Plesca 
THE ROLE OF ANTIOXIDANTS IN BOAR SEMEN 
PRESERVATION (Moldova)……………………………………… 
 
Ksenija Nešić, Marija Pavlović, Vladimir Radosavljević 
INSECTS – A NEW BRANCH OF ANIMAL HUSBANDRY? 
(Serbia)…………………………………………………………… 
 
Mirna Gavran, Dragan Dokić, Maja Gregić, Vesna Gantner 
THE ASSOCIATION OF ROE DEER POPULATION WITH 
WEATHER CONDITIONS IN HUNTING AREA IN EASTERN 















































Rositsa Shumkova, Ralitsa Balkanska 
INFLUENCE OF MICROBIOLOGICAL PRODUCT BAIKAL 
EM1 ON THE DEVELOPMENT OF HYPOPHARYNGEAL 
GLANDS ON WORKER BEES AND THORACIC GLANDS ON 
WORKER BEES AND BEE DRONES (Bulgaria)……………….. 
 
Dragan Dokić, Maja Gregić, Mirna Gavran, Vesna Gantner 
SIGNIFICANCE OF INVESTMENTS IN AGRICULTURAL 
PRODUCTION ON THE EXAMPLE OF THE RURAL 
COUNTIES OF THE REPUBLIC OF CROATIA (Croatia)……….. 
 
 
POSTER SECTION II 
 
 
Radojica  Djoković, Zoran Ilić, Marko Cincović Vladimir Kurćubić, 
Miloš Petrović, Milan P. Petrović, Violeta Caro Petrović  
INSULIN RESISTANCE IN DAIRY COWS (Serbia)................... 
 
Goran Vučković, Mirna Gavran, Maja Gregić, Pero Mijić, Ranko 
Gantner, Marcela Šperanda, Vesna Gantner 
THE INFLUENCE OF MASTITIS RISK ON RESPONSE TO 
HEAT STRESS IN DAIRY SIMMENTAL COWS (Croatia)......... 
 
Mahmoud R. Abd Ellah, Ghada I. Soliman, Mohamed A.H. Abd 
Elhakeim, Hanan K. Elsayed 
EFFECT OF NATURAL STRONGYLUS SPP. INFECTIONS ON 
SYNOVIAL FLUID CONSTITUENTS IN DONKEYS (Egypt)... 
 
Jasna M. Kureljušić, Aleksandra Tasić, Jadranka Žutić, Branislav 
Kureljušić, Ljiljana Spalević, Suzana Vidaković, Dragana 
Ljubojević 
SURVIVAL OF SALMONELLA IN PIG CARCASSES IN 
SLAUGHTERHOUSES (Serbia).................................................. 
 
Jadranka Žutić, Olivera Valčić, Branislav Kureljušić, Dobrila 
Jakić-Dimić, Jasna Kureljušić, Nemanja Jezdimirović, Nemanja 
Zdravković 
SEROPREVALENCE TO MYCOPLASMA HYOPNEUMONIAE IN 
GILTS AND SOWS (Serbia)............................................................ 
 
Dragana B. Ljubojević Pelić, Suzana Vidaković, Sandra Jakšić, 
Miloš Pelić, Jelena Vranešević, Jasna Kureljušić, Brankica 
Kartalović, Milica Živkov Baloš 
THE OCCURRENCE OF RESIDUE OF ANTIBIOTICS AND 














































Ivan Mičić, Zoran Rajić, Marija Mičić 
ECONOMICS OF SUSTAINABLE AGRICULTURAL 
PRODUCTION AND ANALYSIS MACROINVERTEBRATES 




POSTER SECTION III 
 
 
Bojan Stojanović, Goran Grubić, Nenad Đorđević, Aleksa 
Božičković, Aleksandar Simić, Vesna Davidović, Aleksandra Ivetić 
EFFICIENCY OF PROTEIN UTILIZATION BY GRAZING 
RUMINANTS AND POSSIBILITY FOR IMPROVEMENT 
(Serbia)…………………………………………………………….. 
 
Dragana Ružić-Muslić, Milan P. Petrović, Zorica Bijelić, Violeta 
Caro Petrović, Nevena Maksimović, Bogdan Cekić, Ivan Ćosić 
ALTERNATIVE SOURCES OF PROTEIN IN LAMB DIET 
(Serbia)……………………………………………………………… 
 
Vesna Krnjaja, Slavica Stanković, Ana Obradović, Tanja Petrović, 
Violeta Mandić, Zorica Bijelić, Marko Jauković 
THE EFFECT OF CLIMATE CONDITIONS ON AFLATOXIN 
CONTAMINATION OF CEREAL GRAINS AND FEEDS (Serbia) 
 
Marija Pavlović, Aleksandra Tasić, Ksenija Nešić, Snežana Ivanović 
SACCHAROMYCES CEREVISIAE IN FEED FOR RUMINANTS 
(Serbia)…………………………………………………………….. 
 
Daniela Yordanova, Georgi Kalaydzhiev, Stayka Laleva, Vladimir  
Karabashev, Teodora Angelova,  Evgeni Videv 
IN VITRO ANALYSIS OF GAS PRODUCTION OF ROUGH AND 
JUICY FEEDS WITH FRESH AND LYOPHILIZED RUMEN 
FLUID (Bulgaria)…………………………………………….…. 
 
Marzena Zając, Joanna Tkaczewska, Piotr Kulawik, Paulina Guzik, 
Bronisław Borys, Władysław Migdał 
COMPARING THE CHEMICAL COMPOSITION OF THE 
LAMB MEAT OF VARIOUS NATIVE BREEDS (Poland)………. 
 
Vladimir Dosković, Snežana Bogosavljević-Bošković, Lidija Perić, 
Zdenka Škrbić, Simeon Rakonjac, Veselin Petričević 
MEAT QUALITY OF BROILERS IN AN EXTENDED 
















































Zdenka Škrbić, Miloš Lukić, Veselin Petričević, Snežana 
Bogosavljević-Bošković, Simeon Rakonjac, Vladimir Dosković, 
Nataša Tolimir 
EGG QUALITY OF COMMERCIAL LAYER HYBRID KEPT IN 
DIFFERENT HOUSING SYSTEMS (Serbia)……………………… 
 
Nataša Tolimir, Marijana Maslovarić, Zdenka Škrbić, Borislav 
Rajković, Robert Radišić, Miloš Lukić 
PREFERENCES OF CONSUMERS/CUSTOMERS FROM 
SERBIA TOWARD ORGANIC EGGS (Serbia)…………………… 
 
Teodora  Popova, Jivko Nakev 
FATTY ACID COMPOSITION OF MUSCLE AND BACKFAT IN 
PIG BREEDS AND CROSSBREEDS (Bulgaria)………………….. 
 
Vladimir Živković, Łukasz Migdał, Władysław Migdał, Čedomir 
Radović, Marija Gogić, Slavča Hristov, Nenad Stojiljković 
INFLUENCE OF SIRE BREED ON MEATINESS OF PIG 
CARCASS (Serbia-Poland)………………………………………… 
 
Milica Živkov Baloš, Sandra Jakšić, Nenad Popov, Suzana 
Vidaković, Dragana Ljubojević Pelić, Jasna Prodanov Radulović, 
Željko Mihaljev  
ELECTRICAL CONDUCTIVITY OF DIFFERENT TYPES OF 
THE SERBIAN HONEY (Serbia)………………………………… 
 
Aleksandra M. Tasić, Tijana D. Mitrović, Marija Pavlović, Jasna 
Kureljušić 
A COMPARISON OF TWO METHODS FOR DETERMINATION 
OF HMF IN HONEY: HPLC METHOD VERSUS 
SPECTROPHOTOMETRIC METHOD (Serbia)…………………. 
 
 
Jordan Marković, Tanja Vasić, Dragan Terzić, Dragoslav Đokić, 
Jasmina Milenković, Mladen Prijović, Đorđe Lazarević 
CARBOHYDRATE AND PROTEIN FRACTIONS, AND  
FERMENTATION CHARACTERISTICS OF COMMON VETCH 
– OAT SILAGES (Serbia)…………………………………………... 
 
Vesna Dragičević, Milena Simić, Branka Kresović, Milan Brankov 
HOW CROPPING SYSTEMS AFFECT PHOTOSYNTHETIC 

















































Milena Milenković, Milena Simić, Milan Brankov, Vesna Perić, 
Miodrag Tolimir, Vesna Dragičević 
COMPETITIVE ABILITY OF SOYBEAN AND PROSO MILLET 
IN DIFFERENT INTERCROP COMBINATIONS (Serbia)………. 
 
Tanja Vasić, Snežana Andjelković, Jordan Marković, Sanja 
Živković, Đorđe Lazarević, Mladen Prijović 
MYCOPOPULATION OF DIFFERENT FABA BEAN 



































Proceedings of the 12th International Symposium  
Modern Trends in Livestock Production 




EMOTIONAL STATE OF DAIRY COWS IN LOOSE AND 
TIED HOUSING SYSTEM - IS THERE A DIFFERENCE? 
 
Dušica Ostojić Andrić1, Slavča Hristov2, Radica Đedović2, Teodora 
Popova3, Vlada Pantelić1, Dragan Nikšić1, Nenad Mićić1 
 
1Institute for Animal Husbandry, Autoput 16, 11080 Belgrade-Zemun, Serbia 
2Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Belgrade-Zemun, Serbia 
3Institute of Animal Science, Pochivka str., 2232 Kostinbrod-Sofia, Bulgaria 
Corresponding author: Dušica Ostojić Andrić, andricdusica.iah@gmail.com  
Invited paper 
 
Abstract: Modern society, over time, has accepted animals as sentient 
beings. From the welfare point of view, the emotions are a reflection of the whole 
permeation of the animal and its environment, which make them important and 
reliable indicators. In fact, they are cross-linked with other welfare indicators such 
as physiological and behavioural. Freedom of movement is crucial for the animals’ 
naturalness, especially in terms of their normal behaviour expression. Regarding 
that, this study was conducted in order to investigate and compare the emotional 
state of cows in a loose (LHS) and tied housing systems (THS). The assessment 
was done according to Welfare Quality Protocol for Cattle (2009) on a total of 16 
dairy farms (N=4,833 cows), seven with LHS and nine with THS. The emotional 
state was assessed by a qualitative behavioural assessment (QBA), a method based 
on the translation of “body language” into the numbers that can be statistically 
analysed and interpreted. Twenty reliable descriptors were used, among which, 
some were related to positive emotional state (e.g., active, relax, happy) and some 
to negative state (e.g., agitated, nervous, distressed). Result showed that tendencies 
toward positive descriptors were significantly higher (p ≤ 0.05) in LHS, followed 
by lower expression of distress, frustration and apathy in animals.This resulted in 
better estimation of overall emotional state in LHS indicating its advantage and 
necessity of providing exercise in cows’ daily routine. 
 




The welfare of animals is closely related to their emotional state, i.e. 
feelings they experience, which can be positive (happiness, curiosity, friendliness, 
etc.) or negative (fear, frustration, pain, etc.). Feelings motivate animals to express 
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their needs (e.g. the need for food and water is expressed by the feeling of hunger 
and thirst while loneliness is associated with a lack of social contact). This points 
to a strong and inseparable connection between feelings and welfare that is 
essentially based on meeting the needs of animals. However, in modern conditions 
of breeding and management of dairy cows, there are often situations in which their 
needs actually deviate from the feelings. Such is the case with highly productive 
cows, which, despite their abundant diet, often exhibit a sense of hunger (Roche, 
2009). They can be in deep conflict because of the constant feeling of hunger and 
the need to feel full on the one hand and, on the other hand, the need to do 
something else, like chewing or relaxing. Such a cow Webster (2005) describes in 
the following way: "her feelings can be described with brutal precision as a 
constant hunger, fatigue, overflow and nausea". There are many examples where 
negative feelings of high intensity or long duration result in animal suffering. Such 
is the case with feelings of fear, illness, fatigue, anxieties, boredom, depression, 
sadness, paranoia, agony, etc. (Gregory, 2004). Every pathological state of the 
organism and the accompanying feelings reduces the production potential of an 
animal with a normal physiological status indicating that the feelings are also of 
influence to the productivity. 
In the study by Duncan (2005), the assessment of positive and negative 
emotional states as a welfare indicator is of great importance. Possible indicators of 
positive emotional state include social forms of behaviour: licking, exploratory 
behaviour and play, while fear and anxiety are indicators of a negative emotional 
state. 
In assessing the emotional state of animals, however, the question is how 
to quantify the feelings? It was noted by many authors (Boissy et al., 2007; 
Wemelsfelder et al., 2009) that the animal's body language represents a matter of 
fact its behavioural expression and can reveal important aspects of its physical and 
mental health, and therefore welfare. The methodological approach that translates 
body language into figures that can then be statistically processed and interpreted is 
called a qualitative behavioural assessment (QBA). By evaluating the QBA, we 
obtain information on the overall response of the animal to the conditions that are 
provided to it in certain environment, so the QBA measures the "outcomes" and 
contributes to the assessment of welfare, as it can include variations in the way 
animals react and deal with their environment at certain moment in time (Fleming 
et al., 2016). The significance of the QBA assessment is also reflected in the fact 
that the research found its significant correlation with physiological welfare 
indicators (Hemsworth and Barnett, 2001; Stockman et al., 2011, 2013). Animals 
assessed to be highly anxious, upset, or nervous had elevated neutrophil : 
lymphocyte ratio or higher plasma lactate concentration, which are typical stress 
markers (Jones and Allison, 2007). 
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Although, QBA assesses the whole animal and QBA scores are correlated 
with physiological condition and behaviour it is not known yet for sure if it could 
be taken as a stand-alone tool in welfare assessment. In support of this suspicion 
goes recent study of Andreason et al., 2013 who did not find correlations between 
QBA and other welfare indicators estimated by Welfare Quality® Protocol (2009). 
However, taking into account all mentioned, it is clear that the emotional 
status of animals plays an important role in assessing the state of welfare and that it 
probably best reflects the degree of its vulnerability. Starting from the concept of 
naturalness (the ability for an animal to live a reasonably natural life), freedom of 
movement can be considered one of the most important preconditions for ensuring 
a positive emotional state (Boogaard et al., 2011). The cows that are kept tied are, 
among other things, deprived of the opportunity to investigate their environment 
and have natural social contacts. In addition, numerous studies have shown that 
disorders and diseases occur more frequently in tied systems, and are also 
considered to be the source of animal suffering (Regula et al., 2004; EFSA, 2009; 
Ostojić Andrić et al., 2011). Therefore, the aim of this work was to determine and 
compare the emotional state of the cows in the loose and tied housing system using 
the QBA assessment. 
 
  
Materials and Methods 
 
The study was conducted on 16 selected commercial dairy farms (Mean ± 
SEM, 301±71.6 lactating cows), 9 with tie-stall housing systems -THS (Mean ± 
SEM, 266±99.6 lactating cows) and 7 with loose housing system-LHS (Mean ± 
SEM, 348±104.7 lactating cows), in Serbia. The cows had access to outdoor 
loafing area in 4 of 9 tie-stall farms and pasture only on one farm (24 hours a day 
for 60 days a year). Each farm in this study was visited twice a year, in the winter 
and summer season, and the average value of each welfare measure was calculated. 
Three trained assessors evaluated the cows on each farm. Prior to each farm 
assessment, the agreement with animal unit’s manager was made in order to avoid 
disturbing of usual farm activities.  
The QBA was made using the method described by the Welfare Quality® 
Assessment Protocol for Cattle (2009) where detailed information about the 
methodology can be found. QBA relies on observer assessments of the body 
language of animals using a set of twenty descriptive terms - descriptors: active, 
frustrated, irritable, relaxed, friendly, uneasy, fearful, bored, sociable, agitated, 
playful, apathetic, calm, positively occupied, content, lively, distressed, indifferent, 
inquisitive and happy. These terms were estimated (0 - 125 mm) according to 
Visual analogue scale (VAS) and by specific weight coefficients and I-spline 
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functions translated into score (0-100 points) by Welfare Quality® Scoring System 
Software Program (2016) resulting in the final estimate of the emotional state of 
cows in the loose and tied system. 
Statistical analyses were performed using Statistica for Windows version 
8.0 (StatSoft, Inc. 2010, data analysis software system). The statistical significance 
of the effect of housing system on cows’ emotional state was determined by the t-
test or the Mann-Whitney test, depending on the normal or abnormal distribution of 
the data, established with the Kolmogorov-Smirnov test. P values less than 0.05 
were considered as significant.  
 
Results and Discussion 
 
The results of the research presented in Table 1 show that the emotional 
state of cows is significantly better assessed in the loose housing system (p ≤ 0.05). 
On the basis of the obtained score of 60.4 points, the emotional state of cows on 
LHS farms can be described as enhanced while for the THS farms it belongs to a 
lower, acceptable category (43.2 points). For the positive descriptors of QBA, 
happy and positively occupied, the average score was significantly higher (p ≤ 
0.05) in LHS, while for negative descriptors such as frustrated, apathetic and 
distressed the value was significantly higher (p ≤ 0.05) in THS. 
 
Similar results can be found in studies by other authors who however, have 
found statistical differences in a number of descriptors. Thus, study of Vučemilo et 
al. (2012) shows that cows in tied systems with occasional mobility also have 
higher values of positive descriptors (happy, positively occupied, active, relaxed 
and sociable) than those who are continuously tied. In line with this, Popescu et al. 
(2014) lists statistically significantly higher values of negative descriptors 
(agitated, distressed, frustrated, indifferent, bored, irritable, uneasy, etc.) in cows 
kept tied. 
Table 1. shows that in both housing systems, the medium to high value of 
positive descriptors has been determined, especially for terms active, relaxed, calm, 
content, friendly, lively, sociable (≥50mm) which corresponds to an acceptable 
assessment of the emotional state in the investigated farms. In a research by 
Popescu et al. (2013), negative descriptors were prevalent in both examined hold 
systems, which affected the poor QBA values as determined here. However, as in 
our research, the value of QBA was better evaluated in a housing system that 
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Table 1. Estimation of overall emotional state, QBA and descriptors (VAS) in LHS and THS  
Housing system LHS THS 
F Score for 
emotional state, 
points 
x  SD S
2 Min Max x  SD S
2 Min Max 
60.40 13.43 180.40 32.30 89.30 43.23 22.85 522.05 10.20 92.70 * 
Descriptors,  
VAS (0-125mm)  
Active 78.69 19.09 0364.26 48.68 118.00 64.99 24.28 589.68 36.41 109.00 ns 
Relaxed 82.47 12.07 145.75 63.11 105.00 73.45 17.25 297.43 30.34 113.50 ns 
Fearful 2.22 2.67 7.14 0.00 8.72 1.46 2.81 7.88 0.00 11.97 ns 
Agitated 2.13 2.91 8.45 0.00 8.15 5.47 9.12 83.18 0.00 37.23 ns 
Calm 75.96 12.34 152.27 59.47 98.50 67.43 18.70 349.63 24.27 102.10 ns 
Content 71.80 15.55 241.90 50.97 110.00 66.40 21.06 443.40 31.55 115.80 ns 
Indifferent 13.91 11.04 121.82 0.00 42.11 8.03 7.55 57.03 0.00 25.00 ns 
Frustrated 13.28 10.69 114.19 0.00 31.50 38.80 28.98 839.91 0.00 78.95 ** 
Friendly 66.33 22.55 508.72 29.07 102.63 75.10 16.00 255.88 51.32 101.90 ns 
Bored 34.96 20.99 440.55 2.70 67.11 43.00 25.31 640.68 6.58 84.21 ns 
Playful 42.81 17.11 292.59 12.10 71.30 32.64 17.40 302.78 5.26 77.45 ns 
Positively 
occupied 78.46 16.77 281.22 41.60 110.40 60.46 21.62 467.53 37.62 110.70 * 
Lively 58.75 19.33 373.78 6.25 85.30 56.35 19.00 360.86 28.95 96.47 ns 
Inquisitive 72.35 25.28 638.89 23.26 98.68 89.34 14.74 217.26 55.26 107.89 * 
Irritable 9.57 12.06 145.44 0.00 48.54 11.59 12.74 162.42 0.00 43.69 ns 
Uneasy 2.74 4.51 20.32 0.00 17.44 5.71 7.69 59.13 0.00 26.60 ns 
Sociable 68.87 22.24 494.42 31.20 119.10 68.98 18.70 349.74 40.50 97.10 ns 
Apatethic 2.58 5.04 25.40 0.00 18.20 15.25 22.65 513.03 0.00 78.30 * 
Happy 59.05 11.70 136.94 41.80 85.60 47.11 16.90 285.71 22.50 91.40 * 
Distressed 27.62 11.31 127.81 5.30 43.69 59.95 26.74 715.08 2.50 93.45 ** 
QBA 0.95 1.44 2.08 -2.20 4.21 -1.07 2.74 7.53 -5.72 4.72 * 
ns = p>0.05;  * = p<0.05 ;  ** = p<0.01 
 
Table 1 shows that in both housing systems, the medium to high value of 
positive descriptors has been determined, especially for terms active, relaxed, calm, 
content, friendly, lively, sociable (≥50mm) which corresponds to the acceptable 
assessment of the emotional state in the investigated farms. In a research by 
Popescu et al. (2013), negative descriptors were prevalent in both examined 
housing systems, which affected the poor QBA values than values obtained in the 
present study. However, as in our research, the value of QBA was better evaluated 
in the housing system that provided greater mobility. 
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It is interesting that in mentioned studies, including the present one, the 
descriptor inquisitive was significantly higher in tied cows. Explaining this, we can 
refer to the findings of Krohn (1994) who states that increased expression of 
exploratory behavior in THS has a character of curiosity that can be explained by 





Animal welfare includes both physical and mental aspects of an animal’s 
experience, and therefore both physiological and behavioural indicators are useful 
in assessment. The emotional state of an animal is a comprehensive outcome that 
probably best reflects the endanger of its welfare. Although it is recommended to 
include other welfare indicators in assessment, QBA can potentially be used as a 
quick, ‘ﬁrst pass’ screening method to identify farms in risk and take the further in-
depth assessment. Given this, the results of our study have shown that the 
emotional state of cows in LHS is characterized as enhanced, unlike THS in which 
the emotional needs of cows were provided at a minimal level, with special 
concern to distress and apathy.  
In general, it can be concluded that in order to provide a positive emotional 
state in cows, their daily routine must be enriched by exercising in paddock,  
pasture or any other movement in the environment that enables expression of 
natural forms of behavior. 
 
 
Emocionalno stanje mlečnih krava u slobodnom i vezanom 
sistemu držanja – postoji li razlika? 
 
Dušica Ostojić Andrić, Slavča Hristov, Radica Đedović, Teodora Popova, Vlada 




Savremeno društvo vremenom je prihvatilo životinje kao osećajna bića. Sa 
stanovišta dobrobiti, emocije su odraz celokupnog prožimanja životinje i njene 
sredine, što ih čini važnim i pouzdanim pokazateljima. One su, zapravo povezane 
sa drugim pokazateljima dobrobiti kao što su fiziološki i bihejvioralni. Sloboda 
kretanja je ključna za prirodni život životinja, posebno u smislu mogućnosti 
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izražavanja prirodnih oblika ponašanja. Sa obzirom na to, ova studija sprovedena je 
da bi se istražilo i uporedilo emocionalno stanje krava u slobodnom (LHS) i 
vezanom sistemu držanja (THS). Procena je obavljena prema Welfare Quality 
Protocol for Cattle (2009)  na ukupno 16 mlečnih farmi (N=4,833 krava), sedam sa 
slobodnim i devet sa vezanim sistemom držanja. Emocionalno stanje procenjeno je 
kvalitativnom ocenom ponašanja (QBA), metodom koja se zasniva na prevođenju 
“govora tela” u brojeve koji se mogu statistički analizirati i interpretirati. Korišćeno 
je dvadeset pouzdanih deskriptora, od kojih se neki odnose na pozitivno (npr. 
aktivnost, opuštenost, sreća), a neki na negativno emocionalno stanje (npr. 
uznemirenost, nervoza, distres). Rezultati su pokazali da su tendencije prema 
pozitivnim deskriptorima bile značajno veće (p ≤ 0,05) u LHS-u, pri manjoj 
ekspresiji distresa, frustracije i apatije kod životinja. To je rezultovalo boljom 
procenom ukupnog emocionalnog stanja u LHS-u, ukazujući na njegovu prednost 
kao i potrebu da se kravama omogući  svakodnevno kretanje pri gajenju.  
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